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X X X .  Intelligence and Miscellaneous Articles. 

ObT THE EFFECTS PRODUCED BY MIXING WHITE WITH COLOURED 
LIGHT. BY PROF. O. N. ROOD~ OF COLUMBIA COLLEGE, 

I T was noticed several years ago that when white light was mixed 
by the method of rotating disks with light of an ultramarine (arti- 

ficial) hue, the result was not what one would naturally have ex- 
pected; viz. instead of obtaining a lighter or paler tint of violet- 
blue, the colour inclined decidedly toward violet, passing, when 
much white was added, into a pale violet hue. Two attempts have 
been made to account for this curious fact. Briicke supposes that 
the light which we call white is really to a considerable extent red, 
and that the mixture of this reddish-white light with the blue 
causes it to change to violet. Aubert, on the other hand, following 
a suggestion of ttelmholtz, reaches the conclusion that  violet is 
really only a lighter shade of ultramarine-blue. He  starts with the 
assumption that we obtain our idea of blue mixed with white from 
the sky, which, according to him, is of a greenish-blue colour. We  
then apply, as he thinks, this idea to the case of a blue which is 
not greenish, namely to ultramarine-blue, and are surprised to find 
that  the result is different. 

I t  will be shown in the present paper that these explanations a r e  

hardly correct, since they fail to account for the changes which~ 
according to my experiments, are produced in other colours by an 
admixture of white. I prepared a set of brilliantly coloured cir- 
cular disks which represented all the principal colours of the spec- 
t rum and also purple ; these disks were then successively combined 
in various proportions with a white disk, and the effects of rapid 
rotation noted, a smaller duplicate coloured disk uncombined with 
white being used for comparison. Under these circumstances it 
was found that the addition of white produced the changes indicated 
m the following table : - -  
Vermilion became somewhat purplish. Cyan-blue became less greenish, more 
Orange became more red. bluish. 
Yellow became more orange. Cobalt-blue became more of a viole~ 
Greenish yellow was unchanged, blue. 
Yellowish green became more green. Ultramarine (artificial) became more 
Green became more blue-green, violet. 

Purple became less red, more violet, 
:Exactly ~he same effects can be produced by mixing violet wi~h 

the above-mentioned colours. Let  R, G, V represent the three 
angles of lVlaxwell's colour-triangle, W being the posibiou of white. 
Now, according to the received theory, as we mix white with differ- 
ent colours we advance in straight lines v 
frOmtowardthe angles or sides of the triangle ~ / / \ ~  

W ;  in point of fact, however, I ~ "I.e. 
find, as a result of the above-mentioned 
experiments, that we advance in curves ' ' 
toward W, these curves being similar to 
those roughly indicated in the figure. 
The only advance in straight lines is 
along the line joining violet with its com- 
plement greenish yellow. The other lines R O. Y. G. Y~. G 

.Phil. Mug. ~. 5. Vol. 10. No. 61. ,SeTt. 1880. Q 
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210 Intelligence and M'~cellaneous Articles. 

are disposed symmetrically about this line as an axis. These ex- 
perimen[s serve to explain the singular circumstance, that when 
complementary colours are produced by the aid of polarized light, 
it is difficult or impossible to obtain a red which is entirely free 
from a purplish hue, a quantity of white light being always ne- 
cessarily mingled with th6 coloured light. ~ the case of tl~e red, 
orange, yellow, ul~ramarlne, and purple disks, I succeeded in mea- 
suring the amount of violet light which different proportions of the 
white disk virtually added to the mixture, and found that, it was not 
directly proportional to the amount of white light added, but in,- 
creased in a slower ratio, which at present has not been accurately 
determined. 

For the explana~on of the above-mentioned phenomena, Briicke's 
suggestion that white light contains a certain amount of unneutra- 
lAzed red light is evidently inapplicable, since the effects are such 
as would be produced by adding a quantity not of red but of violet 
light; and for the present I am not disposed to assmne that white 
light contains an excess of violet light. The explanation offered 
by Aubert does not undertake to account for the changes produced 
in colours other than ultramarine, and even in this case seems ta 
me arbitrary; neither have I succeeded in framing any explanation 
in accordance with the theory of Young and Helmholtz which 
seems plausible.--Sflllm~n's .Amerivan Journal, ~.ugust 1880. 

ON THE ABSORPTION OF RADIANT HEAT BY GASES AND YAPOURS° 
BY MM. LECHER AND PERNTER. 

The authors discuss the different methods previously employed 
in similar investigations, and in particular the arrangements em- 
ployed by Tyndall, and the vapeur-adhesion to which they are liable, 
and show from numbers given by Tyndall himself how imporbant a 
source of error tkis may become. Tyndall's results often differ by 
30 per cent., according as the whole or only half of the experimental 
tube was .polished. 

There is scarcely any other reason to be found for this difference 
than vapour-adhesion. That a condensation of vapour along the 
walls of the tube took place may be shown directly by comparing 
Tyndall's observations in which the vapour-pressure was measured 
directly, with those in which the experimental tube was filled with 
yapour by being repeatedly placed in communication with a flask 
containing the corresponding vapour in a state of saturation. We 
can conclude from the absorption observed what the pressure must 
be in the flask. We find thus for benzol-vapour, for example, a 
tension of two atmospheres, which corresponds to a temperature of 
100 ° C. Bat as the temperature in fact was 11 ° C., the excess of 
vapour must have resulted from precipitated liquid on the sides of 
the tube. 

The authors were led by these considerations, and by experience 
obtained from numerous failures, to adopt finally an arrangement 
in which the thermopile and source of heat were placed in the same 
Vessel. The influence of currents 02 ~ is rendered impercetr~ibl~ 
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